152. 1, 149.6, 145.2, 140.6, 133.1, 129.4, 127.5, 126.8, 125.1, 120.6, 118.8, 117.7, 111.5, 110.6, 94.8, 83.0, 81.5, 55.1, 42.0, 29.5, 20.5, 19.0, 13.9 UV/Vis (CH 2 Cl 2 ): λ / nm (ε / M 1 cm 1 ) = 656 (223000). 7, 172.0, 163.6, 163.4, 162.63, 162.61, 158.8, 158.2, 152.7, 151.7, 149.4, 145.2, 142.1, 139.9, 138.8, 132.5, 131.4, 130.7, 128.80, 128.77, 128.6, 127.7, 126.8, 125.4, 125.0, 123.6, 121.7, 118.9, 117.9, 117.8, 111.7, 111.5, 110.7, 107.0, 95.2, 94.6, 94.3, 87.4, 55.1, 42.8, 42.2, 29.5, 20.5, 19.1, 19.0, 13.9 
2-Cyano-N-(3-iodobenzyl)acetamide (10)
:
S9

NMR spectroscopy
Computational details
All computational calculations were performed using the Gaussian 09 program package 3 .
DFT calculations were carried out for bis(merocyanine)s 4a and 4b (butyl chains were replaced by methyl groups) and reference compounds 3a and 3b (benzyl and butyl groups were replaced by methyl groups) with B97D3 4 as functional and def2-SVP 5 as basis set. The structures were geometry optimized, followed by frequency calculations on the optimized structures. One very small imaginary frequency of 11i cm -1 was obtained for bis(merocyanine) dye 4b. Small imaginary frequencies (<100i cm -1 ) are considered most likely to be an artefact of the calculation 6 , thus the resulting geometries can be seen as real minima. The geometry optimized structures and the electrostatic potential surfaces are shown in Fig. S6 . 
Theoretical Investigations
The excited state wave function  E of a dimer of two chromophores 1, 2 can be described as follows 9 :
where φ 1 ,φ 2 are the ground state wave functions of chromophores 1, 2 and φ * 1 , φ * 2 the excited state wave functions of the corresponding chromophores. Furthermore, c 1 and c 2 represent coefficients that have to be determined.
The excited state energy E E of the dimer is obtained by applying the Hamiltonian operator Ĥ on the excited state wave function  E :
Thus, one obtains the following Eigenwert equation:
with E 1 , E 2 as the excited state energies of monomeric chromophores 1, 2 and J as the exciton coupling energy. The eigenvalues of the Hamiltonian matrix represent the two excited state energies of the dimer:
Thus, the energy difference between both excited states is:
For a homodimer (E 1 = E 2 ) equation S6 simplifies to:
Hence, one can determine the exciton coupling energies for the homo-and heteroaggregate of bis(merocyanine) dyes 4a and 4b based on the data obtained by UV/Vis spectroscopy.
Homoaggregate of bis(merocyanine) 4a:
We obtain with Equation S7: = 0.5 · (E E2 − E E1 ) = 1400 cm -1 with E E2 = 19800 cm -1 (H-band of the spectrum of 4a in DCM/MCH 10:90)
and E E1 = 17000 cm -1 (J-band of the spectrum of 4a in DCM/MCH 10:90)
Heteroaggregate of bis(merocyanine) 4b:
We obtain with Equation S6: 
Fig. S10
1 H NMR (400 MHz) spectrum of 1a in CDCl 3 at 295 K.
Fig. S11
13 C NMR (101 MHz) spectrum of 1a in CD 2 Cl 2 at 295 K. 
Fig. S16
1 H NMR (400 MHz) spectrum of 2 in CD 2 Cl 2 at 295 K.
Fig. S17
13 C NMR (101 MHz) spectrum of 2 in CD 2 Cl 2 at 295 K. 
Fig. S20
1 H NMR (400 MHz) spectrum of 4b in CD 2 Cl 2 at 295 K.
Fig. S21
13 C NMR (101 MHz) spectrum of 4b in CD 2 Cl 2 at 295 K. 
